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(54) LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve volume energy density, and to improve a 
charge/ discharge cycle characteristic by combining a carbon negative electrode carrying 
metal to be alloyed with lithium and a Mn positive electrode material having a stable crystal 
structure, 

SOLUTION: A secondary battery is composed of a positive electrode, a negative electrode 
and an organic electrolyte, and an inexpensive manganese- containing oxide having a stable 
crystal structure is used as an active material of the positive electrode. Its composition is 
selected from, for example, LiMn204, Li1+xMn2-x04-z (0<x 0.3. and 0 z 2) and LixMnl- 
yMy02 (0<x 1.3,0 y 1 and 0 z<2, and M is at least one kind of B, Al, Si, Ge, Ga, Fe, Cu. 
Co. Mg. Ca, Ti, V, Cr, Ni, Ag. Sn and second transition metal). The negative electrode uses a 
carbon material carrying a fine particle of metal forming an alloy with Li on carbon capable of 
storing/releasing Li ions. The metal to form alloy with Li forms the alloy with Li in the atomic 
ratio not more than that with seven metallic atoms as a reference to a single Li atom. 
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A— i^ttjife. 

Ag, Sn, A 1 j5^^S«n;fci!^;^< IOWtE^T 

CDiKlfi£*tL i Mn204, L i n-xMn2-x04-z ({SL, 
0<x^0.3, 0^z<2), LixMni-yMyO 
2 0<x^l.3, O^y^l, 0^z<2l?, 

U\tB, Al, Si, Ge, Ga, Fe, Cu, Co, 
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MtiB, Al, Si, Ge, Ga, Fe, Cu, C 
o, Mg. Ca, Ti, V, Cr, Ni, Ag, Sn, 
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y04-z (fib. 0<x^l. 3, 0<y^0. 1, O^z 
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[0026] JCPDS ( J oint Committee on Powd 
er Diffraction Standards) KfC^Stlfc U 5^"^ 
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5 0 or:&.±-x^mmua^mmvrcm^?k^mf)m^^iE>n 

i^lKtStt. 5 0 ximJJtTT^oT. JfSL<ttl~20 
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(2) M^a*^Jtt5E&5/jN$<ag^7!)iittS5fl<J::*:€V^. 

(3) ji7E:0^§^, (4) U^^'^A'^^cDifftSTcm 
*^iSV\ (5) Jt«^e<jeffiTg|^±C0F4lit,/j>fj:Vi, ^ 

g, Sn, A 1 ^Sitb;tjK^W<Sf<&ft@{CffiVi^:i<!: 

[0 0 2 9] z(Dmm\t. ^n^rKD-^^mnSLf)^. Ag 

CDii^ttLiAg. S n®«-&«L i 22S ns, A 1 <D 
«^«L i 3A 1 iL-T^^^J^fi^-r-SCl.i:*^^, 

M« t) ^ il i *t -e €r s *^ e T S6 ^ . 
[0 0 3 0] mmm\Zit, •J5^'>A:S&tt^St 

^*^<ieffl$tiSo ±ii^mmmtL,x\ij:.7.y^)m. x 
-^;nis, 3 -fi^2-:t=\^-y-y'jvy >m*3J;t;:in 
5. © 2 m&.±<Dm'^mm^^&.m ^ ns. 

[0 0 3 1] ±ISxXT-;i'StLT«. T)U^U>tl~ 

-h> i^x5=-Ji/;<7-3j^t— H. x^;p^^;u*-7}?:?^- 

[0 0 3 2] j:-y')miiVX\t, i;x5^;l/X-5^;K 
v?^h^->x^'>. -:/xh4^x->Xi5'>, Stl^x-x 
«*iJ;l«5M»^£:W-rsx-7";i/i:LTtt5rh7bH 

T-SX-T^Jl/tUTttl, 4->'^+V7>. t!-7>> 

[0 0 3 3] iftEm^SiLTtt. ji^^SSU^'t^A. 
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'>7>;/{t'j5^'>A*w*LVi. m^&mma^&m 

[00 3 4] b*^b?^£!^»tf,, ^j^'^^M.m^^nnMm.i: 
vrc^mmMm<D±xt^mmojmx&r) . ±mm^\zm 
i&-^nu^\ jf*L<«, mmm. (l i pfs) ^^ts 
f^7Kmmm(D3i^u>ti—^^-h (eo t. 
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MC) , ^5^;i/xg^;i/;^j-3j?;^- S (MEC) ^©^^ 

[0 0 3 5] ±ffio«fi5tlr ±0, ^H^i^^^fflj^L 

rcm.mm<oM.M^m^^x. isx^^p^— ssft^rHo, 

[0 0 3 6] ^^(C, 2^5!MCDU5^':7A=i;^«?tfe<D|li^ 

SSb, lESWtUT, Xlf^;i/^'-1'7'CDL iMn204 
Mn203©gieEL;^j:V>i^aigi£©L i 
Mn204. ab-5Vili, L i xMni+xMn2-x04-z {0< 
x^O.3. 0^z<2) , LixMn i-yMy02 ( 0 < 
x^l.3, O^y^l. 0^z<2T, U-fy^B, A 
1, Si, Ge, Ga, Fe, Cu, Co, Mg, C 
a, Ti, V, Cr, Ni, Ag, Sn, m~mi^^m 
7iM<D{}?'tt< Lhim) , LixMn2-yMyO 
4-z (0<x^l.3, 0^y<2> 0^z<2T, M 
d^B. Al, Si, Ge, Ga, Fe, Cu, Co, M 
g, Ca, Ti, V, Cr. Ni, Ag, Sn, fg"® 

[0 0 3 7] -^-UT, 7.}d^JVmh i Mn204CDS^^ 
S«l 4 8Ah/kg-?g<^KT*0, LiCo02C9 
^■n*t2 7 4Ah/lc g-S!^KTS5.^ttJtl5!Tl> 

[0 0 3 8] ^ffimiR$nTii5«?ife«, ^W(.mmm<D 
^Mi)m^^i3i^^m&i(Dmmx^WLM^vx^'>^o l i 
co02«, mwtnMm<^^Mmmzm^^x\zmmx 

^^m&\t. 1 3 0~1 5 OAh/kg-«#)Ht;^j: 

S!LiMn204tt, 'J ^C'A^-^R^.St LT, 'J5=- 
'i'A€<aaipT±K4. 5 V^TCD^«T^fflpItg;5:M 
tt^tt^tg 0~1 3 0 Ah/kg-?g<^K-CSO. Li 
Co02t;:*fUT««Ti!>;^v>d^ «JI;^)ti!>L/iS(.i. 
[0 0 3 9] :^^m<DL i Mn204tt. £ATOD<J;^;^# 
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T, 3m<DUni:4m(DMntifi. (1 : 1 ) fcjfi 

'Jf^e/AAtgt^LfcL i i+xMn2-x04_z (0<x^0. 
3. 0^z<2) <Dlt;^V>:«>K'J^'^A«, aft« 

[0 0 4 0] sfc. mMm.=f'\z^m<r)mm.^^m.n\^ 

•5, 

[0 0 4 1] m.^(DmM^n\f^'^m^mifl±^<. m 

J; O^fe-r^ 'J 5^■^i^tt*MiX^TiE@fg«!»K^Atl;5; 

[0 0 4 2] m.^i3.ii<DmMmn^^m\zm\^^tim'^(D 

[0 0 4 3] *%W®^)gaifft»cJ:oT, (1) 
a#«cotg;^, (2) «meJ»ttoi^±, (3) fSkBM 
ttCDlp]_h, (4) -y-'f ^^'Jl'i^ttWlplidtjtfiKT^/t, $ 

[0 0 4 4] £-^±©®^2:ffi;5^JX^fc*'J5=■'^A-;^«^C 

[0 0 4 5] 

[^SS^^iJ] 

-^-WtS^f 5£ISC*^ a = 8 . 2 1~8. 2 5 ACDL i Mn204 

m^2o ^Lm<DA\m\zm^v, m^m. m^^ 

[0 0 4 6] ^COm. i^2 t o n/cm'^(DJ£:h-Vl}U!£ 

[0 0 4 7] ^LCDjEffit. L i^BWffi*5J;t;±/X^- 
?gtLTlM-L i PFe/'EC + MEC (1:1), 



#MStLTL i ^JSSrfflliT. 4.3V~3.0V(O« 
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[0 0 4 8] :ft@cDiaSttfi^T®cfc^(cfTt>;'S:„ 
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y-;i'$r^tf7K4 5 om nmsi^-ti-^, e:n$r 5 0 ~ 

[0 0 4 9] ^^ViT% 0. 2%©7K^^t:Jl^'>m±h<J 
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^Th^Mi 0. o««%t:i*fu, 9. 9 5«« 
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[0 0 5 2] ^lO^^WJCijeS^JtLT, PVDF;0^^ 
mU\zS(iVT 1 0mM.%\Zf3:^J:o\zm-^V. NMPT 
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^ !7)V^<r>mn.mm<r>^TW'hmio%}immz/h-^\,^ 

W«:ffVV :=FnIjS*^fi*tEC/DMC= 1/1 SrfflVifc 
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[English Translation of Office Action 
Issued by Korean Patent Office] 

mailing No. 9-5-202-033902500 

mailing date: 2002.9.18 

due date for response: 2002.11.18 

addressee 

Soul Kannamku yonsan 1 dong 741-40 Patent Firm Shinsung 
Patent Firm Shinsung [Mr. Park Jeong-Hoo] 

135-924 

PATENT OFFICE 
O. FFICE ACTI ON 

Applicant Name: OSAKA GAS COMPANY LIMITED 

(ID Code: 519980752149) 
Address: 1-2, Hiranomachi 4-choine, Chuo-ku, 
Osaka-shi, Osaka, Japan 
Attorney Name: (translation omitted) 

Address: (translation omitted) 
Application No. 10-2000-7012949 

Title of Invention NONAQUEOUS SECONDARY CELL AND METHOD FOR 

CONTROLLING THE SAME 



The above-identified application shall be rejected for the 
reasons described below. The applicant is informed of the reason 
according to the Patent Law Art. 63. Applicant's response to 
the Action is to be filed by the above due date. (The above due 
date can be extended by one month on every month. Notice of the 
extension is not issued.) 

[REASONS] 

The inventions as defined by claims 11, 14-15, 17-19, 27-30 
of this application shall not be patented under the Patent Law, 
Article 29, Paragraph 2, since they could have easily been made 
as explained below by persons having ordinary skill in the art 
to which the inventions pertain. 

1. The inventions as defined by claims 11, 14-15, 17-19 
relate to a flat-shape non-aqueous secondary battery having 
positive and negative electrodes and non-aqueous electrolyte 
containing lithium salt . These inventions are deemed to have 
easily been made by the skilled persons based on the Japanese 
Unexamined Patent Publications Nos . 63-202859 ( '88.08.22), 
63-202853 ('88. 08. 22) and 06-020662 ('94.01.28). The 



1 



• 




inventions as defined by claims 27-30 are characterized by the 
steps of measuring operational parameters inside the battery and 
controlling operations of the battery based on the results of 
the measurement. This technique is deemed to,,.have easily been 
made by the skilled persons based on the Japanese Unexamined 
Patent Publications Nos. 07-226232 ( '95.8.22) and 04-087263 
( '92 . 03 . 19) . 

Attachment : 

Attachment 1 above-mentioned cited references 
Attachment 2 period 



2002 .09.18 



Patent Office 



Examination Section 4 
Semiconductor 1 Examiner 



In Chibok 



